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The data for this report were obtained as a result of 
investigations carried out under the Environmental-Social 
program, Northern Pipelines, of the Task Force on Northern: O21 
Development, Government of Canada. 


Les données de ce rapport sont le fruit de recherches 
menées dans le cadre du programme écologique et social des pipe- 
dines durNord, par le groupe federal de travarl affecte a 
l'exploitation du pétrole dans le Nord. 


SUMMARY 


ip Mayor 1972, the Department of the Environment, 
Fisheries Service, began the second year of a proposed four 
year investigation into possible effects of northern pipe- 
line construction on the fish resources of the Mackenzie 
River valley. In addition to base camps established at 
Arctic Red River, Norman Wells and Fort Simpson during the 
1971 program, an additional base was located at Aklavik in 
1972. Field camps were also set up in Fort McPherson and 
on the Rat and Rabbitskin rivers. A synoptic helicopter 
Survey was again made into those areas beyond the reach of 
river bases. 


Sampling stations were located on much of the 
Mackenzie River and most main stem tributaries. Fish were 
collected with gill nets, seines, trap nets and by angiing= 
A tagging program was operated from each base during 1972 
and included all large fish species. 


Fish species composition, length-weight relation- 
ships, age and growth characteristics and food habits of 
the more abundant species were determined to provide an 
index of relative species sensitivity. Migration routes 
and times, spawning characteristics, spawning and nursery 
areas are being investigated as are domestic fishery 
requirements. 


A stream catalogue containing fisheries informa- 
tion, chemical and physical characteristics of major 
tributaries has been completed. Also included are 
engineering evaluations of stream bank stabilities. 


To date, 34 species of fish have been encountered 
in the Mackenzie River system. Of these, Arctic char, lake 
trout, inconnu, humpback and broad whitefish, Arctic and 
least Gisco, walleye and Arctic grayling appear (oO be the 
species which could be most affected by construction, of 
northern pipelines. Numbers and distributions vary with 


‘the individual species as does relative sensitivity. 


Siltation or removal of spawning gravel, blocking 
of fish migrations, destruction of rearing areas, or 
chemical contamination of the aquatic environment from 
spills, are possible adverse effects from northern pipeline 
GCOnNSLTUCC LOW activities, 


in the opinion of the Fisheries service ~scae 
Mackenzie River delta, Big Fish River, Rat River, Jean- 
Marie Creek and the Trout River are systems which, due to 
the sensitivity of the resource or 1ts importance torte 
domestic fishery, should be avoided by any pipeline 
routing. Should avoidance be deemed impossible, restric- 
tion on construction techniques and scheduling will be 
required if the resource is to be adequately protected. 
Additional streams are listed which, pending further 
investigation, may be included in this sensitivity list. 


May 15 to June 30, and September 15 to November 
15 are times during which the fish resource is considered 
biologically sensitive to northern pipeline construction. 
Spawning and migrations of major fish species occur during 
these periods, and stream disturbance at such times should 
be kept to a minimum. 


Specific safeguards for protection of the 
resource and the domestic fishery during pipeline 
construction and operation are provided. Primarily they 
are aimed at ensuring that undue silt loads or chemical 
pollutants do not enter the aquatic environment, and that 
fish migrations and the domestic fishery are not inter- 
fered with. 


As pipeline routes are defined, recommendations 
will be made for protection of the resource on an 
individual stream basis. A more intensive tagging 
program is planned for 1973 in an effort to better define 
migration routes and population sizes. Representative 
tributaries in each base area will be studied intensively 
to fill existing knowledge gaps in the life histories of 
major species. 
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INTRODUCTION 


Pipeline construction can result in complicated 
and often long term effects on an aquatic environment and 
particularly on fish. Construction of a Mackenzie valley 
pipeline poses a severe threat to fish because of the 
relative sensitivity of the Arctic and sub-Arctic 
environments, as well as many of the fish stocks. 
Detailed biological data are vital if realistic recommen- 
dations are to be proposed for protection of the resource 
both during and after pipeline construction. 


Pipeline activities in or near the aquatic 
environment can adversely affect the fish resource in a 
variety of ways. The greatest concerns are the possibil- 
Hetecmom Olocking fish migrations, removal or 611 tationsos 
spawning gravel, and destruction of vital habitat 
resulting from increased siltation, chemical or oil 
pollution. Effects of construction on migrating popula- 
tions can be minimized through route choice and construc- 
tion scheduling, provided data is available on migration 
routes and times, spawning and nursery areas and general 
life histories. Studies of age composition and growth 
provide an indication as to the possible sensitivity of 
fish populations to environmental disturbance. Food habit 
studies determine major food items of fish species, thus 
providing an estimate of effect should food organisms be 
destroyed. 


In May, 1971, the Department of the Environment, 
Fisheries Service, began a four year investigation into 
the fish resources of the Mackenzie River valley. Results 
of the first year's study were presented in two volumes 
(Hatfieldpet als, 1972). Volume I provided preliminary 
data on species distribution, relative abundance, general 
life history and growth, and tentative recommendations for 
protection of the resource. Volume II of the report 
presented details on methods, results and a stream 
catalogue. 


This report encompasses the second year of the 
study, the primary objectives of which were to refine and 
add to the life history data collected during 1971, with 
particular emphasis on migration routes and spawning 
habits. Significant differences from the 1971 program 


included a major fish tagging study, and the addition of a 
base camp at Aklavik to study the biologically rich 
Mackenzie delta area. Field camps were established in Fort 
McPherson to monitor the substantial domestic fishery on 
the Peel River system, and on the Rat and Rabbitskin rivers 
to intensively study the resources of two typical Mackenzie 
tributaries. 


Volume I of this report outlines those aspects of 
the resource which, in the opinion of the Fisheries Service, 
will be most immediately and seriously affected by pipeline 
construction. Volume II consists of an updated stream 
catalogue, including an engineering evaluation of stream 
bank stabilities. 


It should not be construed that parameters such 
as food habits and growth rates will not be adversely 
affected by construction activities. Although such changes 
are often not readily obvious, their impact onwa tien 
population can be drastic. Reference is made to these 
factors in this report, but in the interests of Brevit,, 
detailed data are presented in two additional reports. The 
first of these, Fish Resources of the Mackenzie River 
Valley, Interim Report II, 1973, includes detailed informa- 
tion on methods, results and the biology of Mackenzie River 
fish species. The second, Fish Resources of the Mackenzie 
River Valley, Special Report, An Intensive Study of the 
Fish Resources of Two Main Stem Tributaries, presents 
results obtained from intensive surveys conducted on the 
Rabbitskin and Rat rivers. 


RESUME OF CURRENT STATE OF KNOWLEDGE 


BRarly records of the fish resources of northern 
Canada consist mostly of the field notes of Mackenzie, 
Hearne, Tyrrell, Franklin and others. It was not until 
1888 that the Canadian government made an attempt "to 
inquire into the resources of the great Mackenzie Basin" 
(Mair and McFarlane, 1907). However, only passing 
reference was made to fish in this report, and, from 1888 
to the present, only a meagre amount of additional informa- 
tion has been collected in missionaries' diaries, R.C.M.P. 
catch records and in the memories of local people. 


With the exception of recent pipeline oriented 
reports concerning the fish resources of the Mackenzie area, 
very little specific information has been published. A 
notable exception is the book by McPhail and Lindsey (1970) 
which summarized what was then known on the taxonomy, life 
hes boii, and duStrrbubiom Of prish in, northwestern Canada 
and Alaska. The authors pointed out, however, that "Areas 
ineawhiten sehe, fish, faunal as virtually unknown are the 
nocthernsyukon Territory (north of Dawson City), “the maddie 
Mackenzie River system (from Fort Providence to Arctic Red 
River and the entire districts of Keewatin and Franklin". 


STUDY AREAS 


Tt is physically impossible to construct. agmagou 
pipeline in northern Canada without disrupting the aquatic 
environment. Although such disruptions will adversely 
affect fish resources, the lack of biological data makes it 
difficult to forecast with any degree of certainty the 
magnitude of these effects. A considerable volume of 
information presently exists on several northern fish 
Species whose ranges include southern regions of Canada. 
However, it is frequently difficult to relate this informa- 
ELONGCOMALCt iC Ersh populations. 


Aspects of the resource studied under the present 
program include distribution, food habits, age and growth, 
life history including spawning and nursery areas, and 
migratory characteristics. It is impossible to examine in 
any detail, the fish resources of each stream crossed by 
proposed pipeline routes. However, with the data obtained 
from-study areas, probable effects of pipeline crossings on 
the fish resources of most Mackenzie River tributaries can 
be predicted. 


It is expected that the biological data collected 
on Mackenzie valley fish will be applicable to the same 
species in other areas of the Northwest Territories. 
However, variation will result due to such factors as 
differences in types of habitat, water chemistry and 
productivity rates. Considerable care must be taken in 
extrapolating results beyond the Mackenzie valley. 


7. 


METHODS 


ee. 


Description of the Area 


The Mackenzie River flows northward from 
Great Slave Lake to the Arctic Ocean and has head- 
waters in the Yukon Territory, northern British 
Columbia, Alberta and Saskatchewan (Fig. 7). 
Greatest total distance from headwater to the Arctic 
Ocean 1s67°4,521 km (2,685 miles). The Mackenzie ds 
navigable by river tugs and barges during the ice- 
free period from mid-June to mid-October, and is the 
primary supply route for all towns from Fort Simpson 
downstream to Inuvik. The river is characterized by 
a heavy-silt load particularly north of Fort. Simpson 
where the Liard River enters from northern British 
Columbia. Numerous tributaries enter the Mackenzie 
River system. However, many of these are seasonal 
streams which have peak discharge in late May or 
CamiiyeouUne, «ana Ory mp .Over, thessumer, on treezequco 
the bottom during winter. Only 12 to 15 watersheds 
Concribuce signiticantly. co, the total ilowlorethe 
river. A complex system of channels, islands, lakes 
and muskeg comprise the delta which is some 19,782 
SiecmennGs5,<sd) mules), in, area: (Pig. 1h). 


in, winter, 1¢ée, up. tow2-4)m “(Sere sche. 
covers the main stem of the Mackenzie River... During 
spring run-off, the river may increase 3.0-6.1m 
(10-20 £t) an depth. Throughout the summer, heavy 
rains: in, the mountains may result in. a. 5m (5c) 
increase in water depth in both tributaries and the 
Mackenzie River. During peak discharges, there are 
(ange quantities: Of drifting debris. 


Substantial domestic fisheries exist 
throughout the river system, particularly around 
tributary mouths near settlements, and in the 
Mackenzie delta. Much of the catch is taken during 
or immediately following freeze-up and breakup when 
the major £isheruns occur. 


Permafrost. ss' “continuous from ArctiresRed 
River north and discontinuous but widespread to Fort 
Simpson in the south. Boreal forest lines the river 
to the Arctic Ocean. More information on river 
conditions and geology of the area may be found in 
Mackay (1963). 


fee? Sampling Locations 


In addition to the three river bases, Arctic 
Red River, Norman Wells and Fort Simpson, established 
in 1971s (Hattiield ét al, 19725 “Vol; 1), basea were 
also set up at Aklavik and Fort McPherson in 1972 
(Pig. 7). Aklavik is centrally located for detailed 
biological study of the complex Mackenzie delta area. 
Fort McPherson gave access to a study of the Peel 
River system, which supports significant runs of broad 
whitefish, Arctic cisco, least cisco, and inconnu 
(Hatireldsetved 2.19725)" Vols IL) (A list of generic 
nomenclature associated with the common fish names 
used in this report appears in the appendix). 


An effort was made in each study area to 
select index sample locations that would give a 
representative sample of all fish species and an 
indication of migratory routes and nursery areas. 
Index locations are shown in Fish Resources of the 
Mackenzie River Valley, Interim Report II, 1973). 
However, river conditions frequently restricted the 
selection of locations to back eddies and to the 

. confluence of tributaries. Locations sampled in 1971 

were generally utilized in 1972 as index sample 
Locations. 


In the Arctic Red River study area, an 
intensive stream survey was undertaken on the Rat 
River (Fig. 7). “A similar study was conducted onmige 
Rabbieskin River: (Fig-) 7) an “the Fort. Simpson study, 
area. Results of both intensive stream studies are 
presented in a separate report: Fish Resources of 
the Mackenzie River Valley, Special Report, An 
Intensive Study of the Fish Resources of Two Main 
Stem Tributaries. 


Since many major tributaries were beyond 
easy access from base camps, a synoptic helicopter 
survey was conducted in 1971 and 1972 to assess the 
fish resources of these streams. The survey conducted 
in 1O72)}maintained for the most part the sample 
locations established in 1971 (Hatfield et al., 1972. 
Vol. II). With the inclusion of the Aklavik base, 
the survey was extended to include west side 


tributaries of the Mackenzie delta area and a number 
of delta lakes. A more intensive survey of the Great 
Bear River was undertaken in late September and early 
October.” On most tributaries, the gift, nerslocacion-— 
were primarily at or near stream outlets; seining 
locations were upstream. An engineering evaluation 
of river bank stability was also conducted on most 
major tributaries during June and July. A detailed 
account of synoptic methods and results is presented 
in a separate report: An Evaluation of the Fish 
Resources of the Mackenzie River Valley as Related to 
Pipeline Development, Volume II, 1973. 
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Sampling Techniques and Catch Analysis 


Sampling techniques and catch analysis were 
Similar for all bases. However, variations occurred 
due to changing Liver, conditions. 


Week: Netting Crews 


Sampling began shortly after break- 
up (late May-June) and ended by mid-November. 


insanplLing gil lenet locatrvond,. on 
a two week cycle basis, three 22-9°m (25 yard) 
Sections Of @ oF 7-orena 12.77 che lesa 
inch) meshes were alternated with similar 
SCCELOMNS OL) Ol sO 2 Band 14 Oem C2re 4 5s 
inch) meshes. The three sections were either 
FOlned tov forma 68-6 ma? 5S. vyard) gangeor 
fished separately (Fig. 2). Nets were 
Usually e1ched tor 18 roe 24>nre 


Seining locations were also sampled 
by two week cycles using 9.1 or 16.3 m (307%or 
GOSTE)Mbeacheseines CE Urs, OG 0.6 em Gl/ceonr 
Wan inem) mesh.) (Figs 3) 


Gill net caught fish were sampled 
for weight (g), fork length (mm), sex and 
Maeurtiby. soca le, and Ootolath samplesswere 
taken for age determinations. (Otoliths are 
small ear bones located in the brain cavity). 
Where possible, 15 stomach samples, from 
those species listed in Table l, were 
collected per cycle by each river base crew. 
Large catches were subsampled for similar 
Catan. 


Small fish in seine catches were 
preserved and sent to the Fisheries Service 
laboratory, Winnipeg, for analysis. larger 
fish were sampled in the same manner as those 
taken in gill nets. 


Frequently, Vive fish from both ils 
net and seine catches were tagged. 
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Blg.82.  RetpLleving a gilionet from ia tutbucary coo 
the Mackenzie River 


ali 


Bapte 12. 2 5'zZe Groups from which stomach samples were collected. 
ee eR 


Species 


Size Group (mm) 


a ee ee 


AGECELC ClSco 
Arctic grayling 
Broad whitefish 
Inconnu 

Least cisco 
Northern pike 
Yellow walleye 
Flathead chub 
Longnose sucker 


White sucker 


0-100 TOG=2.00 300 plus 
0-100 100-200 200 plus 
0-100 100-200 200 plus 
0-100 100-400 400 plus 
0-100 100-200 200 plus 
0-100 100-400 400 plus 
0-100 100-200 200 plus 


Small Subsample 
Small Subsample 


Small Subsample 


Tagging Crews 


At each base, fish were collected 
fOpetagging purposes UtTla zing. Giiianets, 
trap nets (Fig. 4) and beach seines. In an 
effort to tag and recapture a representative 
number of fish, tagging locations were 
distributed throughout each study area. 
Tagging effort was most intensive at loca- 
tions where fish concentrations occurred. 


Fish with length greater than 15 cm 
(6 inches) were tagged at the posterior base 
OLvthes dorsal fin. TFagseconsast_cd oe coded 
vinyl tubing and were inserted by means of a 
taggingygun (Pigs >). Pork, Lengtheanadra 
small scale sample were taken from all tagged 
fish. Tagged fish were held in a holding pen 
for 15 to 30 minutes, and, if swimming 


2 


Fig. 5. Applying a numbered tag to an inconnu from 
the Mackenzie River 


Jig) 


normally, were released. Complete data were 
taken from all fish that were not tagged and 
released. Recaptured fish, taken by study 
crews, were released if considered to be in 
good condition. Otherwise, they were 
completely sampled. A one dollar reward was 
Ortrerederorecach tag returned bysanglera or 
domestic fishermen. Posters, giving 
instructions for returning tags, were placed 
in most Mackenzie River settlements. 


Intensive Stream Survey 


Intensive stream survey crews 
UEDIIZed “gill nets, séines,; cdrict nets, 
angling and visual observations to determine 
relative abundance, spawning areas, nursery 
areas and general life history of fish 
species in the Rat and Rabbitskin rivers. 
Live fish caught were tagged using the 
techniques employed by the tagging crew 
(7.3.2). Other fish were completely analysed 
an ethesriteld orcin the laboratory. 


Synoptic Survey 


The synoptic crew made two surveys 
of the Mackenzie River system. The first 
survey began on May 2 at Fort Simpson and 
working north, terminated July 23 Mine Aklavik. 
The second survey began August 25 in Aklavik 
and working south, terminated at Norman Wells 
by mid-October. 


Fishing gear consisted of seines 
and gill nets. Sampling methods were similar 
to those used by the netting crews with the 
exceptions that stomach contents were 
analysed ins situ and otoliehs were nor taken. 


Domestic Catch Analysis 


Statistics were collected on 
domestic fishery catches in the Fort 
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McPherson area from July 12 to August 3l, 
1972. Of 24 -camps checked, 20=wereslocated 
along the Peel River from its mouth to 120.7 
km (75 miles) upstream; four were on the 
Husky Channel near its junction wich tne pee! 
River. Some camps were active from breakup 

in June until after freeze-up in October. 

Most ceased operations in early September. 
Fishing (exclusively gill nets) was continuous 
and nets were lifted at least once each day. 


Daily catches were recorded at three 
camps on the Peel River and one on the Husky 
Channel. Catches for the remaining camps were 
tabulated by counting all fish stored in the 
camp at the end of the study period (Fig. 6). 


Additional sampling and tagging was 
done by Fisheries staff using gill nets and 
seines. 


+ 


Fig. 6. Drying a domestic catch of whitefish. 


Alga) 


Laboratory Analysis 


Seine catches were identified using 
taxonomic keys available in Faber (1970), Mansueti 
and Hardy (1967) and McPhail and Lindsey (1970). 
Most specimens were keyed to species; however, many 
larval fishes of the coregonid, salmonid and 
catostomid families could only be keyed to genus. A 
number of specimens were sent to the Canadian 
National Museum of Natural Science for identification 
and verification. Subsamples of each species were 
analysed for fork length, weight, age and stomach 
COnecenics. 


From each base, 3 fish of each species from 
each 10 mm length interval were aged from scales. 
Length-age relationships were determined and used as 
an indication of the growth rates of individual 
species. 


Stomach contents from a subsample of each 
species were examined. Identifications, numerical 
counts and volumetric measurements of food items were 
made. 


dad 
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Data Analysis 


Hiei ae 


Dhaene 


Computer Analysis 


Data collected in the field were 
coded and later analysed by computer. Infor- 
mation retrieved from the computer included 
species distribution, per cent species 
Composition, Sex catios, caten sper Unie 
effort, length frequencies, and length-weight 
relationships. 


Tag Return Analysis 


Tag returns from field crews, sport 
and domestic fishermen, were combined to 
describe fish movements and migration routes. 
Where a significant number of tags were 
returned, the Peterson Method was used to 
estimate the approximate population size. 


Estimates of the population of 
northern pike in the Fort Simpson study area 
were calculated at the end of each cycle by a 
Schnabel type formula (Lagler, 1952). 


Synoptic Map Interpretations 


Stream maps were reproduced from 
topographic maps of 1:250,000 scale. Stream 
lengths were measured with a map measurer, 
while drainage areas were obtained with a 
polar compensating planimeter. 
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or RESULTS 


orl 


Speciese Distribution 


The distribution of fish species caught by 
base and synoptic crews in 1971 and 1972 is presented 
in figures 8 to 35. Figure 7 includes the names of 
all tributaries which have been indicated on 
individual distribution maps, 


as well as base camp 
locations. 
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Fig. 8. Distribution of Arctic grayling, Thymallus arcticus 
(Pallas), in the Mackenzie River study,.-107 deond eo 7.22 
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Fig. 9. Distribution of chum salmon, Oncorhynchus keta (Walbaum), 
and lake trout, Salvelinus namaycush (Wwalbaum), in the 
Mackenzie River study, 1971 and 1972. 
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Distribution of burbot, Lota lota (Linnaeus), in the 
Mackenzie River study, 1971 and 1972. 
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Fig. 23. Distribution of lake chub, Couesius plumbeus (Agassiz), 
in the Mackenzie River study, 1971 and 1972. 
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Fig. 24. Distribution of longnose dace, Rhinichthys cataractae 
(Valenciennes), in the Mackenzie River study, 9197 imamd 
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Big. 25. Distribution: of northern redbelly dace, Chrosomus €os 
(Cope) and finescale dace, Pfrille neogaea (Cope), in 
the Mackenz ner Raver stucy 297) and 972. 
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Hig. 26., Distribution of spottallshimer: Notropis hudsonius 
(Clinton), in the Mackenzie River study, 197) and1972. 
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Fig. 28: Distribution of longnose sucker, Catoctomuc) catostomuc 
(Forster), in the Mackenzie River study,. Lol and= 972s 
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Fig. 30. Distribution of trout-perch, Percopsis omiscomaycus 
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Pig. 31.9 Distribution of Arctic lamprey, Lampetra. japenices 
Lo] and S372. 


(Martens), in the Mackenzie River study, 
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Hig, 32. Distribution of ninespine stickleback. Pungitius 
pungitius (Linnaeus), and brook stickleback, Culaea 


inconstans (Kirtland), in the Mackenzie River study, 
29o7 Wand 41072. 
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Fig. 33. Distribution of spoonhead sculpin, Cottus riceil 
(Nelson), in the Mackenzie River study, 1971 and 1972. 
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Fig. 34° Distributdom of slimy sculpin, Cy cognatus (Richardsom™s 
in the Mackenzie River ‘study, 1971 end 1197/2. 
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Fag. 325. Distribution of pond smelt, Hypomesus olidus (Pallas) 
and boreal smelt, Osmerus eperlanus (Linnaeus), in the 
Mackenzie River study, 1971 and 1972. 
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Numerical Abundance 


At the Aklavik base, 79.18 per cent of sthe 
Catch consisted of Arctic cisco; northnernepike, 
humpback whitefish, broad whitefish and Arctic char 
(Tables?) i 


At the Arctic Red River base, 78.31 per 
cent of the catch consisted of humpback whitefish, 
broad whitefish, Arctic cisco, least cisco and 
northern pike (Table 2). 


At the Fort McPherson base, 72.84 per cent 
of the catch consisted of Arctic cisco, broad white- 
fish, least cisco and longnose sucker (Table 2). 


At the Norman Wells base, 72.73 per cent o£ 
the catch consisted of Arctic grayling, northern pre 
and longnose sucker (Table 2). 


At the Fort Simpson base, 75.45 per cent of 
the catch consisted of northern pike, longnose sucker 
and humpback whitefish (Table 2). 
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Results of Tagging Operations 


(Shrush Gel 


Tag Releases and Recaptures by Species and 
Base 


Labless3,, 4,) 5,46 and. 7 ‘summarize 
the tag releases and recaptures by species 
for the Aklavik, Arctic Red River, Fort 
McPherson, Norman Wells and Fort Simpson 
respectively. Recaptures include domestic 
and sport fishery returns as well as those 
from gill netting and tagging operations of 
Fisheries crews. 


es 


Tables. Summary of all tag releases and recaptures by species 
for the Aklavik base in 1972: 


Per Cent of 


Number Total Number Number Per Cent 

Species Tagged Tagged Recaptured Recaptured 
RreLic. char Sic PES 256 44.3 
APCEICICLSCG 1664 333 74 4.4 
Arctic grayling 43 Oe 23 oS 
Broad whitefish 470 9.4 74 Uist oY) 
Burbot 568 11.4 36 653 
Humpback whitefish 616 os 63 LO"2 
Inconnu 255 4.7 14 6.0 
Least cisco 81 Be 8 929 
Longnose sucker 29 OD O O 
Northern pike 714 14.3 44 Ge 
Round whitefish 10 OR 3 S00 
Yellow walleye fe O02 O 0 


Oia S006 LO Orso 295 LAL 
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Table 4. Summary of all tag releases and recaptures by species 
LOGE New ArCEVCGEReEdeRIVerebpase sin L972. 


eee 


Per cent of 


Number Total Number Number Per cent 
Species Tagged Tagged Recaptured Recaptured 
BVEEVCECYSCO 50a) Loa 8 Is) 
AGCtrc Grayling 394 lle, ies) Sete: 
Broad whitefish 807 24.4 219 oI NR 
Burbot 23 Ones 0) O20 
Humpback whitefish 823 24.9 63 ‘neal 
Inconnu dP OPas 26 ZOz5 
Least cisco 336 Ouse ii On 
Longnose sucker 40 ee 2 BO, 
Northern pike 25: Te 14 ERS) 
Yellow walleye 5 O32 1 PROVES) 


Tota | 5807 100 349 LOO 
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Wal vemor Summary of all tag releases and recaptures by species 
for the Fort) McPherson base in 1972. 


Per cent of 


Number Total Number Number Per cent 

Species Tagged Tagged Recaptured Recaptured 
RECELCCLSCO 56 SOO 4 (eat 
Burbot ~) Ol @) 6) 
Inconnu Zz 220 dF 50720 
Least cisco 18 isa 2 imines 
Longnose sucker <) Se Is @) 6) 
Northern pike 2 220 0) 0) 
Round whitefish i de 20) 0 @) 
Flathead chub 2 eG) 0 @) 


Tova L 99 100.0 7 (eo 


S}s) 


Rao ler6r Summary of all tag releases and recaptures by species 


for the Norman Wells base in 1972. 
a ee OL a oe eee 


Per cent of 
Number Total Number Number Per cent 
Species Tagged Tagged Recaptured Recaptured 
eee 


REC CaClSco 70 ee) 2 D5) 
BECELCEOray ling 130 64.1 ae 2-0 
Broad whitefish aL Orel: 1 100.0 
Burbot 32 lbess: 1 Syl 
Humpback whitefish 3D ea) tt Pes) 
Lake cisco 2 Om @ 0 
Least cisco il OF 0 0 
Inconnu 24 1.4 0 @) 
Longnose sucker PANS: Lo78 5 be a 
Northern pike ks 0) 7.4 ey toa 
Round whitefish 6 OE 0 0 
White sucker a @esak ih 100.0 
Yellow walleye Sill davai: 2 Shee) 
Whitefish 5 Oz 0 0 


Ow a 1762 100.0 >> 5r.0 
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Table 7. Summary of all tag releases and recaptures by species 
for the Fort Simpson base in 1972. 


a 


Per cence Of 


Number Total Number Number Per cent 

Species Tagged Tagged Recaptured Recaptured 
Tg OI ne ra ae ee eee 
Aretic, Grayling 101 6.6 2 2-0 
Burbot De EAA e) 0 
Goldeye | 025 0 0 
Humpback whitefish 97 OS 6 Grr 
Tnconnu lk, O29 0 0) 
Least cisco af Ore 0 0 
Longnose sucker 448 297) LZ Qrstk 
Northern pike ql. 46.2 140 Tow 
Round whitefish 2 Ot 0 0 
White sucker 46 DE) 0 0 
Yellow walleye 46 Jags) oh Bae 
Flathead chub 2a oo 0) 0 

Lake chub 1 Oeek 0 @) 
Mountain whitefish Ly fs i Diesel 
CLSco & OS e) @) 


EOras 1541 100 162 AROS) 


Ds 


Population Estimates 
Arctic Char — Big Fish River 


Cache Creek, “autributary of senemric, 
Fish River, near Aklavik, appears to be the 
major spawning area for Arctic char. Each 
year, domestic fishermen fish the area 
intensively with seine nets during October 
and November. Between 5,000 and 7,000 fish 
were taken this year by the domestic fishery. 
Estimates indicate that the population os 
catchable char in Cache Creek during October 
and November was between 12,000 and 17,000 
fish. 


BELG. 0 eo NeA LeU Cech a bes LoMmmeciic 
Bid ibs enaviei a pio io 
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Arctic Grayling - Swan Lake 


It was estimated from tag 
recoveries that the population of catchable 
grayling in Swan Lake, Arctic Red River area, 
during 1972, was 5,000 to 7,000 fash: 


Arctic Grayling - Three Day Lake-Stewart 
Creek 


Seven hundred and fourteen grayling 
were tagged on the post-spawning run out of 
Three Day Lake, Norman Wells area. Conserva- 
tive estimates of the number of catchable 
size grayling from the Three Day Lake drain- 
range. from 18,000 stow, V0OUgt Las. 


Northern Pike - Fort Simpson 


The population of catchable 
northern pike in the main stem of the 
Mackenzie River in the Fort Simpson study 
area ranged from 4,500 to 5,200 fish ingi? @27 


eh) 


8.4 Migration Routes and Timing 


8.4.1 Catch Analysis by Base 


Catch summaries were calculated on 
a Catch per unit of effort basis (number of 
fish/standard gang/hour) for index gill net 
catches by four-week intervals over the 
sampling period. Changes in numbers of fish 
caught over the season for major species are 
Ehustiihistratedstor Ak layik,sATeGtica Rea 
River, Norman Wells and Fort Simpson (Fig. 37, 
38, 39 and 40, respectively). 
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Domestic Catch Analysis 


During the study period, an estima- 
ted 4,000 anconnu, 9,500 whitefish and £9 000 
cisco were taken in the Peel River domestic 
fishery. These totals exclude fish consumed 
at camps by humans and dogs. Small numbers 
of round whitefish, yellow walleye, flathead 
chub, chum salmon and Arctic char were noted 
in a few catches. Northern pike, burbot and 
longnose suckers were taken at all camps 
throughout the study period, but since few of 
these were kept by the fisherman, accurate 
catch estimates cannot be made. 


Reports from local residents 
indicated that an upstream run of inconnu had 
occurred just after breakup in June. 

Although inconnu catches generally decreased 
at the end of August, a definite downstream 

migration occurred at freeze-up on the Peel 

River. 


Since catch monitoring ceased prior 
tO major Spawning runs, HO Signiticane 
seasonal change was noted in whitefish 
catches. Humpback whitefish were most abun- 
dant at the mouth of the Peel River and on 
the Husky Channel, comprising approximately 
30 per cent of the whitefish catch. Upstream, 
humpback whitefish were estimated at less 
than 10 per cent of the total whitefish catch. 


Arctic cisco were numerous at all 
camp locations except those on the Husky 
Channel. Upstream movements continued until 
August 25 at the mouth of the Peel and to 
September 15 upstream. Local residents 
reported a significant downstream migration 
shortly after freeze-up of the Peel, in early 
October. Few least cisco were noted in 
domestic catches. 
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3.4.3 Movements of Tagged Fish 


Ranges for distance travelled from 
release point and the elapsed time between 
release and recovery of tagged fish from each 
river base are shown in Tables 8, 9, 10, 11 
and 12. Note that fish recaptured within a 
day, close to the site of release, were 
excluded. 


In the following description of 
major fish movements, Norman Wells and Fort 
Simpson are presented separately; however, 
Since major migrations occur between the 
delta and the Arctic Red River region, data 
from Aklavik, Arctic Red River and Fort 
McPherson are described jointly. 


Sea 53a Aklavik, Arctic Red River, Fort McPherson 
Arctic Grayling 


Arctic grayling tag returns came from two areas only. 
Twenty-three came from a group tagged on September 18-19 in 
"Fish Hole" on Cache Creek, a tributary of the Big Fish River 
(EtG. 241-9 loc. 3) .) These fish, caught after 6 to 48 days, nad 
not moved out of "Fish Hole". 


Of 394 grayling tagged in the Arctic Red River area, 
85 were tagged at the mouth of Swan Creek (loc. 23) on June 4. 
Five of those tagged at the mouth were recaptured 22.5 km (14 
miles) upstream at Swan Lake (loc. 22) on July 4 and September 
leer 


ALecronecnar 


Two Arctic char runs were observed by the Fisheries 
Service during August and September, 1972. Of 273 fish tagged 
on the llower part of Big Fish River (Fig. 41; loc. 1) between 
August 10 and 16, 52 were recaptured within a week by local 
fishermen in the vicinity of release. Sixty-nine fish were 
recaptured at "Fish Hole" in Cache Creek 80.5 km (50 miles) 
upstream between September 19 and November 5. Forty-four per 
cent (117) of 265 char tagged in "Fish Hole" in September were 
recaptured in the same area. 
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Table 8. Range of distance travelled from point of release and elapsed 
time between release and recovery for fish tagged by the Aklavik 
crew. 

Species By Ga bghchyawe ok Mele rest) 

0-14 km 15-49 km 50-79 km 80 km 


(O-9 miles) (10-30 miles) (31-50 miles) ( 50 miles) 


Number Days Number Days Number Days Number Days 


AEcric char ILay) 2-63 u 6 2 5-14 74 34-88 
AEC eleuclscO uN) 2-22 
Aretic grayling 23 5-47 
Broad whitefish Zo 2-35 6 4-63 6 14-70 18 23-63 
Burbot 28 4-62 6 5-54 ul 56 
Humpback 

whitefish 40 2-32 2 4-73 2 53-62 3 9-41 
Inconnu 7 Sieh) A 78 
Least cisco 4 3-7 
Northern pike 28 2-114 2 16-23 Ih 22 a ibe) 


Round whitefish I Z 
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Table 9. Range of distance travelled from point of release and elapsed 
time between release and recovery for fish tagged by the Arctic 
Red River crew. 


ee 


Species De actnL mc iaCre 
0-14 km 15-49 km 50-79 km 80 km 
(0-9 miles) (10-30 miles) (31-50 miles) (50 mbes) 


Number Days Number Days Number Days Number Days 


ALGO CLSCco ui 4 3 22-99 
Arctic grayling 2 HS: 5 29-102 
Broad whitefish 145 2-90 119 0-98 4 15-79 13 4-26 
Humpback 

whitefish 34 2-73 3 14-43 2 34-83 Zhai 4-95 
Inconnu 6 6-51 5 5-61 5 9-94 Is2 8-45 
Longnose sucker au An: 
Northern pike 4 2-22 a 84 1 34 


Yellow walleye al? Spe 
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Table 10. Range of distance travelled from point of release and elapsed 
time between release and recovery for fish tagged by the Fort 
McPherson crew. 


Species Danas cote see 
0-14 km 15-49 km 50-79 km 80 km 
(0-9 miles) (10-30 miles) (31-50 miles) (50°: mites) 


Number Days Number Days Number Days Number Days 


Arctic cisco 2 34-50 
TInconnu 1 6 


Least cisco iL 6 Uf 1 
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Table ll. Range of distance travelled from point of release and elapsed 
time between release and recovery for fish tagged by the Norman 
Wells crew. 

eee 


Species DES we ari ere 
O-14 km 15-49 km 50-79 km 80 km 
(O-9 miles) (10-30 miles) (31-50 miles) ( 50 mites) 


Number Days Number Days Number Days Number Days 


Avctie grayling 8 2-9 a. 9-27 3 18-60 
ALCELC, CASco 1 30 
Burbot 1 i9 
Humpback 
whitefish il a 
Longnose sucker i 7 
Northern pike a 1-68 
White sucker 1 67 


Yellow walleye 2 3 


HO 


Table 12... Range Of distance ‘travelled trom point of releasesandsetapsced 
time between release and recovery for fish tagged by the Fort 
Simpson crew. 


Species JO) aiietewone te al, ta) a 
0-14 km 15-49 km 50-79 km 80 km 
(0-9 miles) (10-30 miles) (31-50 miles) ( 50 miles) 


Number Days Number Days Number Days Number Days 


PeceLeugray lang if 6 
Humpback 
whitefish 2 1-52 2 37-49 
Longnose sucker 6 14-57 Ay 7 ii e 
Northern pike 86 1-89 22 2-106 28-136 a 7 
Yellow walleye 1 21 
Mountain 


whitefish ak 2 
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Aklavik, Arctic Red River and Fort McPherson study areas 
showing pertinent tagging and recovery locations. 
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Forty Arctic char were tagged at "Big Eddy" on the 
Husky Channel (Fig. 41; loc. 12) between August 29 and 
September 1. One fish reached the lower Rat River 45 miles away 
within two weeks while another had moved in the opposite 
direction and was caught near Aklavik five days later. 


TInconnu 


Only two inconnu were recaptured from fish tagged in 
the delta area. One fish tagged at. Big Fish River (Figw40- 
loc. 1) was recaptured in the Peel Channel (loc. 7) in late 
October, 88.5 km (55 miles) upstream. The second fish, caught 
in Arctic Red River, had moved 61.1. km (3¢ miles) “in 9 daysetrom 
Frog Creek “(loce 15)i< 


Twenty tag returns from the Arctic Red River base 
showed considerable movement. Nine of these fish, released in 
the vicinity of Arctic Red River (loc. 17) between July 26 and 
August 29, had reached the Fort Good Hope area between August 18 
and October 13. Two fish tagged at Pierre Creek (loc. 19) 
travelled 530.1 km (330 miles) to Norman Wells between July 28 
and September 14. One fish released at the mouth of the Peel in 
July had moved 61.1 km (38 miles) up the Peel within’ a month. 


Humpback Whitefish 


Two fish released in late August at the mouth of Big 
Fish River (Fig. 41; loc. 1) were found upstream in the Peel 
River nine to 13 days later, the distance travelled being 119.0 
km (74 miles). From a run of fish tagged at Horseshoe Bend 
(loc. 10) on September 13-15, one was recovered at Arctic Red 
River after 41 days while another was recaptured at Aklavik on 
November 14. Tagging of humpback whitefish in late October in 
the Aklavik Channel (loc. 9) produced three tag returns down- 
stream in the West Channel (loc. 5 and 6). 


Tag returns from the Arctic Red River base showed 
downstream movement. Five fish caught at Arctic Red River 
(loc. 17) during the fall had been tagged upstream in August at 
Tree River (loc. 21) and Thad's Creek (loc. 20). Two fish from 
location 20 were caught in the Peel River eight to 63 days after 
release. Of fish tagged in August at Arctic Red River and Tree 
River, two were recaptured at Horseshoe Bend (October 4-8), two 
at Aklavik (October 4-8) and three in the Aklavik Channel in 
mid-November. 


IES 


Broad Whitefish 


Fifteen fish released at Horseshoe Bend (Fig. 4 sloce 
10) on September 13-14 were recaptured at Arctic Red River on 
November 8-11, 104.6 km (65 miles) upstream. Fourteen fish 
recaptured near the town of Arctic Red River had been released 
in July and August at upstream locations such as Pierre Creek 
Gloca 719) Thad"s: Creek (loc. 20)), and Tree River (Ake ralne Aik 
Several other fish tagged at these locations were recovered in 
the Peel River (loc. 16) in September. Two fish had travelled 
as far upstream as Fort Good Hope, 301.5 km (188 miles) within 
2 to 26 days after their release at Arctic Red River in early 
September. Nine fish released at Arctic Red River in late 
October were recovered in the delta four to 20 <daysslater. 


Least Cisco 


Most least cisco returns were recovered close to the 
weleéase point, within a day by domestic fishermen. Two of the 
fish tagged in the Peel River during September were recaptured 
downstream. One of these was caught in the Husky Channel (Fig. 
41; loc 13), the day after its release near Eight Mile Creek 
WoC ris). 2 


Arevic Crsco 


Almost all Arctic cisco tag returns in the Aklavik 
area came from local people fishing in the immediate vicinity of 
the release site (Fig. 41; loc. 7). Two fish, released in mid- 
August in the Peel River below Fort McPherson, were recaptured 
near Aklavik 30 to: 50edays later. 


Of fish tagged in the first week of August at Arctic 
Red River (loc. 17), two were caught at Aklavik after two to 
three months, while a third was recaptured at the mouth or tie 
Peel River after only a few days. 


Northern Pike 


About 50 per ‘cent of northern pike secaptured by the 
Aklavik base had shown minor movement from zero to 90 days later. 
However, three pike did move from 16.1 to 49.9 km (10-31 miles). 


In the Arctic Red River area, most pike did not show 
significant movement from the release point. Two fish, tagged 
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at the mouth of the Rat River (Fig. 41; loc. 14) on August 9, 
were found 69.2 km (43 miles) downstream in the delta, September 
12 and November li. 


Burbot 


Tag returns, which came only from the Aklavik base, 
were primarily from fash taggedvat location, 6 and nearm location 
9 (Fig. 41). Sixty-three returns came from fish caught at the 
same release point, four to 59 days later. 


Six fish from the vicinity of location 9 “erevelved 
19.3) to: 24.1 km (12 to 15 miles) up or down the Aklavik Channels 
Another five fish tagged at location 8 in early September moved 
in various directions. The furthest distance travelled was 90.0 
km (56 miles) to the junction of Peel and Phillips channels 
(locke 1) aan Ol -davyc'. 


(5) ace Norman Wells 
Arctic Grayling 


In late June, 861 grayling were tagged in Three Day 
Lake at the outflow of Stewart Creek (Fig. 42; loc. 1). <A post— 
spawning movement occurred down Stewart Creek after June 15 and 
tag recoveries provided some insight on their dispersal. 


Two tag returns indicated that the 12.9 km (8 mile) 
trip to the creek's confluence with the Mackenzie River (loc. 2) 
may take at least 6 days. Several tags were recovered upstream 
on the Mackenzie within a month at location 3 and 4. Three more 
fish had moved up the Great Bear River, the greatest distance 
travelled being 159.0 km (99 miles) to location 7. 


Other Species 


The few tag returns for other species generally showed 
little movement. Two fish were recovered outside the Norman 
Wells study area by domestic fishermen in Fort Good Hope. One 
of these, a white sucker tagged at Norman Wells on July 27 was 
caught 67 days later, 185.0 km (115 miles) downstream. The 
other, an Arctic, cisco, released at Bluefish Creek “(loe.=3)2 on 
August 2, travelled 257.0 km (100 miles) downstream in 30 days. 
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Sie. oO oS Fort Simpson 


Northern pike, which comprised almost half of the fish 
tagged and released in the Fort Simpson area (Fig. 43), were 
found at 48 of 57 tagging locations. Sixteen per cent of the 
tagged pike were recaptured. 


Analysis of returns from individual tagging locations 
revealed two general types of locations based on the movement of 
pike. The first type, which included Roundup Creek, Blue Fish 
Creek, Rabbitskin River and the Spence River, had fish that 
showed little movement during the summer. Spence River had the 
most significant returns of any location (22 of 68 released 
pike). Twenty of these were recaptured within a mile of the 
release point between one and 55 days later. 


The second general location type consisted of small 
back eddies or river mouths where released pike were captured 
considerable distances away. An example was Manners Creek, 
where five of 10 released fish were recaptured. Of these five, 
four fish were recaptured 31 to 93 km (19 to 58 miles) away, 
between seven and 106 days later. 
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Spawning and Nursery Areas 


Results presented in this section include 
spawning areas and primary nursery areas of major 
fish species, located ducing 1971 and 1972. 

Locations are presented in Figure 7. A stream was 
classified as a known spawning area if fry were 
captured upstream from the mouth, if both ripe’ and 
spent adults were abundant simultaneously, or if fish 
were observed spawning. A stream was classified as a 
suspected spawning area if fry or ripe adults were 
present in significant numbers. An area was 
considered a major nursery area if fry were numerous. 
In several instances, juveniles were noted in streams 
not listed in the following sections. It is not 
meant here to subordinate the importance of these 
streams to the resource. Rather, it is a list of 
known streams in which substantial numbers of fish 
were found throughout the field season or where 
numbers far exceeded those of other systems in the 
area at the time of sampling. Spawning and nursery 
areas described are limited primarily to those within 
base camp areas, where regular sampling occurred. In 
areas between the bases, limited sampling by the 
synoptic crew enabled identification of only a few of 
the many potential spawning and nursery areas. 


Seeonaale Arctic Grayling 


Known spawning areas include Rat 
R., Swan Cr. and Swan Lake, Tree R., Three 
Day Lake and inlet streams, Porcupine R., 
Martin R., Rabbitskin. R., Spence Rv, Troucen 
and five unnamed tributaries in the vicinity 
of Font Simpson. «An unnamedvtrtoutarvac 
Fort Providence was identified as a spawning 
area for grayling by Bishop (1971). 
Suspected spawning areas included Hare Indian 
Reo, Trail R.4 Herries Ro, Blue Fishscr.. wean 
Marie Cr., and two unnamed tributaries in the 
VieiInity of Fort. Simpson. 


Spawning occurred following ice 
breakup on the rivers during late May and 
early June. Water temperatures during the 


dps) 


Spawning period ranged from 7-15 c 
(45-59 F). 


Major nursery areas were Big Fish 
ReaeCecnen Crm. IW UV lOweR os, sskateRemited tad 
TVetnecre,) DCeciR. Hare Indian Re, Donnelly 
Ree NOUN tate ib Lie hse Cr Stee Chan les 
Ch, POLCUDING Ra, Tradlane, Rabb! tCskineee 
Onde ErOurtl RIVer, 


Lake Trout 


No spawning areas were located. 
Great Bear River was the only nursery area 
located. 


AGCELEeG Char 


Known spawning areas were Cache 
Cr. and Fish Cr. During August and Septem- 
ber, 1971, char were observed spawning at 
Fish Cr. at water temperatures of 4-8 C 
(39-46 F). Major nursery areas were Cache 
Cr. and tributaries as well as Fish Cr. 


Inconnu 


No spawning areas of inconnu were 
located. Tributaries of the Peel and Arctic 
Red rivers are suspected spawning areas. A 
few inconnu fry were captured in the Rengleng 
R., Peel R., Mackenzie R. at Arctic Red 
River, and Pierre and Oscar creeks. 


Broad and Humpback Whitefish 


Back eddies of the Mackenzie River 
in the vicinity of Arctic Red River appeared 
to be spawning areas for both species. Ripe 
and spent humpback whitefish were most 
abundant during early October at a water 
temperature of 1.5 (C -(35) BP) whi Vernumber crag 
ripe and spent broad whitefish peaked during 
Mates OCeober Clone) ic eye 
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Because of identification diffi- 
culties with whitefish fry, nursery areas for 
both species have been combined. Important 
nursery areas included Rengleng R., Frog Cr., 
Tsital Trein Cr.4j i ravall lant (Re careayoOumivn 
Oscar x.) Loon, Cra. Stewart Cro. Prondoteuom 
Cr, Vermilion cr. ttle, Bear Rae Bit omraicn 
Cr.) Martin RR. ;pHarris Ry; "Rabbiditck tie eemorc 
Spence R. Back eddies of the Mackenzie were 
also important nursery areas, particularly at 
Point Separation, and at Slater R. 


Least Cisco 


No definite spawning areas were 
located. Suspected spawning areas included 
Peel Channel, Husky Channel, Peel R., and 
Mackenzie Rw im the vicinity of ArctiG Red 
River. A spawning run of ripe fish was noted 
during late September and early October in 
these areas. Water temperatures during this 
period ranged from 1-1.5 Cc (34-35 F). 


BLECEVC, CISCO 


No spawning areas were located. 
Suspected spawning areas were tributaries of 
the Arctic Red, Peel, Mountain and Great Bear 
rivers. Mature fish were abundant at the 
mouths of these rivers during July and August. 
A downstream migration of spent cisco was 
noted in the Peel Channel at Aklavik during 
early October. Some spent cisco were caught 
atthe mouth of the Arctic Red Riversduvaing 
this speniod: 


Because of identification diffi- 
culties with cisco fry, nursery areas for 
both species of cisco are combined. Major 
nursery areas included Peel Channel at 
Aklavik, Peel R. and seven tributaries, Frog 
Cr’. and «one, teibutaxry, Stony Cr... catches 
Mackenzie R. at Point Separation, Vermilion 
Cr. and Spence R. 


81 


Northern Pike 


Known spawning areas included 
Travaillant Lake, Rabbitskin R., Spence R., 
Jean-MactesCr sand rout lekes) en botn 
Travaillant and Trout lakes, large numbers of 
ripe and spent pike were observed in the lake 
shallows. 


Suspected spawning areas were 
Reng beng, Re; owan Grey) D2Zlen Dre Cre, eRabpie 
Hay R., an unnamed tributary draining Rat 
Lake, Stick® Crs, 7tral le Re, Martian khair 
Ro, blue Bish, Cr..,. and the Mackenzie. Rein 
Eheavlcinityeoferortwoampson, 


Spawning occurred after ice breakup 
on the rivers, from late May in the southern 
Mackenzie valley to early July in the north- 
ern valley. Water temperatures during the 
spawning period ranged from 7-16 Cc (45-61 F). 


Major nursery areas for pike were 
the junction of Taylor and Aklavik channels, 
Tradi Ree, an unnamed: teibutaryeat Fore 
Simpson, Harris Re, “Rabbitskin Rl, sspencesk=, 
suavel Ubbateyelns 15a. 


Yellow Walleye 


Known spawning areas were Island R. 
and Jean-Marie Cr. Suspected spawning areas 
were Rengleng Re, Pierre Cr., “Oscar Cray, 
Stewart Cr., an unnamed tributary at Norman 
Welles aVermilaon Cr. cloten Rk... bat elembea 
Re Ladle Res aneunneMmedn el Duta nymneans 
Martin Rey MapcineR. ,..Harric Rey, Rabb echaia 
Ra IO DeNGCeR. and. hroOuUme nh. 


Spawning occurred. after 2ce break-— 
up on the rivers during late May, at water 
temperatures ranging from 7-8 C (45-46 F). 


Major nursery areas included Tsintu 
R., Mackenzie R. and an unnamed tributary at 
Norman!’ Welle, «Vermilion cr. Slacer his, 


SeoeeLO 


coupe thle 
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little Bear R., Trail Ro, Harris BR. , Spence 
Re, Uean-MariesCr., and- Trout. bake. 


BUrooe 


Known spawning areas were Big Fish 
R., Tree R. and Martin R. Suspected spawn- 
ing areas were Rengleng R., Slater R., and 
an unnamed tributary 21 miles north of Fort 
Simpson. 


Major nursery areas were Big Fish 
R., Tree R., Slater R., and Jean-Marie Cr. 


Longnose Sucker 


Known spawning areas were Swan Cr., 
Nagle Cr .4 “Brerre-Cr., Rabbit Havas errce 
R., Three Day Lake or tributariés, Trail R., 
Harris R.| Manners -Cr.,. Rabbitekin Re. Spence 
R., wean—Marie*Cr., Trout R., and: ts lence. 
Suspected spawning areas included Rengleng 
Ray BLOG Cr, Stony €r., anwunnamedscriouram. 
6 miles north, of Arctic Red River ,ttsital 
Trein Crs; Dzaien Die Cr., an unnamed tricou— 
tary draining Rat’ Lake, boon Re, Carcajoucgk—- 
Trapper Cre, Uscar Cry Pronib Cc LoOnme tea 
Vermilion Cr., an unnamed tributary at Norman 
Wells, SilatersCre., DLttle Bear... Biluertien 
CY«,; Brackett R., Martin: R., and three unnenee 
tributarives in the wicinity Gf Fort ssipsonr 


Spawning occurred after ice breakup 
on the rivers, from late May in the southern 
Mackenzie valley to mid-June in the northern 
valley, at water temperatures of 8-16 Cc (46- 
(eit luge hee 


Major nursery areas included 
Rengleng R-, Stony Cr., Tree Ra. Hare indian 
Ro, Careajou ka, “Oscarace. , Vermienivon Cow 
Little Bear Ri, ‘Sts Charles) Ra Irani seen 
unnamed Crabutary 25 miles north tof Fone 
Simpson, Harris R., Matou R., Blackstone R., 
Grainger R., Rabbitskin R., Jean-Marie Cr., 
Trout Ro, and Mackenzie R. in the vicinity os 
Fort Simpson. 
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9. DISCUSSION 
Orel Limitation of Methods 
Gill Nets 


Variations in the river conditions at each 
base made it impossible to standardize sampling 
procedures. Therefore the validity of comparisons 
between index stations or bases is reduced. In 
addition, only a small portion of the Mackenzie 
itself could be sampled at any time or station, and 
it is conceivable that major fish movements were not 
detected. 


The two week interval between consecutive 
sampling of an index station may have been too long. 
A spawning or post-spawning run of fish may have 
moved past that station in the interim. 


Seines 

Beach seines were effective under most 
situations for capturing small fish. However, the 
mesh size limited sampling for very small specimens. 
Seines also have little value in collecting fish from 


debris laden or rocky bottomed areas, or from riffle 
Habitats: 


Tagging 

Several factors may have influenced the 
success of the fish tagging program. ~ The=fol lowing 
are noteworthy: 

1. Sensitivity of different species to tagging. 

2. Mortality of tagged fish after release due to 
injury, infection with parasites or diseace, of 
attack from predators. 

3. Incomplete reporting or non-return of tags. 


4. Loss of tags after release. 


5. Tagging too small a sample of a particular species. 
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6. immigration. 
i, EMG rateLon 


8. A non-uniform mixing end distribution of wagged 
and untagged fish. 


Age and Growth Analysis 


Age determinations from scales appeared to 
be satisfactory for plotting reliable growth curves 
for most fish species. Scales with more than 10 
annuli may have been under-aged due to crowding of 
annuli near the scale periphery. 


Mean lengths shown for younger fish may be 
slightly higher than that of the actual stream 
population due to gear selectivity. Fish used for 
aging purposes were collected throughout the growing 
season. “Thus, =n vavparticular ace group, Onemrrc” 
could have no growth, whereas another could have a 
full season's growth. This possibility resulted in 
a larger length range and larger standard deviation 
than present in the stream populations. Other 
errors and variations may be contributed to counting 
false annuli, sex differences, year class strength 
and the movement of fish from areas having diverse 
growth rates. 


Stomach Analysis 


Capture of fish by gill nets imposes 
certain limitations on stomach content interpretation. 
Fish often remained in the net for several hours 
during which digestion of stomach contents continued. 
Regurgitation, as a result of stress, may have 
occurred. Fish with piscivorous feeding habits, such 
as pike, sometimes fed upon fish caught in gill nets 
before becoming entangled themselves. The stomach 
contents of such fish would not reflect normal food 
habits. 


Seine Analysis 


Few suitable keys are available for the 
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identification of young-of-the-year fish. Many 
specimens could only be classified to genus or 
family. Seine catches were preserved in five to 10 
per cent formalin. This causes dehydration with 
subsequent reduction in fish length and increase in 
weight. 


aw 


Population Estimates 


Population estimates from tag return) data 
were made with the assumption that factors modifying 
the population size, as mentioned previously, were 
minimal. However, all these factors invariably 
become involved. Consequently, estimates were made 
only in those cases where tag returns were sufficient, 
total catch data was available, and where conditions 
existed so that the spatial and temporal separateness 
GE Va =speciiie population or unique groupron fusn 
could be identified. 


In any attempt to estimate accurately the 
population of fish in a specific area, there exists 
the additional possibility that the data used was 
collected in a biased manner. The bias in the 
tagging program described was one of gear and fish 
Size selectivity. Gill nets and trap nets were used 
to catch fish large enough to be tagged. Consequent- 
ly, population estimates were made for "catchable 
size" fish? 
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Distribution of Species 


Distribution ranges, as indicated in 
McPhail and Lindsey (1970), were extended under the 
present study for the following species: least 
cisco, lake cisco, mountain whitefish, longnose 
dace, northern redbelly dace, brook stickleback, 
slimy sculpin and goldeye. 


Least cisco distribution was extended 
southward from Fort Simpson to Spence River (Fig. 
Le 


Lake cisco range was extended from Great 
Bear River northward to Pierre Creek (Fig. 18). A 
Single specimen was also taken in the Liard system 
at Manner's Creek. 


Mountain whitefish were recorded in the 
Fort Simpson and Norman Wells areas (Fig. 15). 
Single juveniles were caught in seines at the mouths 
of Oscar Creek, Canyon Creek and Brackett River. 
Three juveniles were caught in Big Smith Creek. A 
total of 75 adults and juveniles were caught in the 
Fort Simpson area. 


Longnose dace were found in a number of 
tributaries from Trout River to the delta (Figw 24)e 
Longnose dace “occupy rocky sections of tributaries, 
hence were not susceptible to most sampling gear 
used. It 1s possible that the distribution and 
abundance is greater than the data indicates. 


Several specimens of northern redbelly 
dace were found in the Arctic Red River and Norman 
Wells areas (Fig. 25). 


Brook stickleback range was extended from 
Great Bear Lake northward to the Norman Wells and 
Arctic Red River areas (Fig. 32). 


Slimy sculpins were caught in seines in 
most sampled tributaries of the Mackenzie River 
(Fig. 34). Specimens were usually taken at the 
confluence of the tributary and the Mackenzie River, 
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although several specimens were taken in the main 
stem Mackenzie River in the Norman Wells and Arctic 
Red River areas. 


A single specimen of goldeye was caught at 
Point Separation on the Mackenzie River OD Ws pred Par) hs 
Two specimens were recorded near Fort Norman. A 
total of 44 specimens were caught in the Fort Simpson 
area primarily at the mouths of the Martin and Liard 
rivers. 


ne) 
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Migration Routes and Timing 


Sacral 


Arctic Grayling 


The life-cycle of Arctic graylingers 
complicated and aspects of its seasonal move- 
ments, as yet not fully delineated, may vary 
for different populations in the Mackenzie 
valley. 


In the Arctic Red River region, 
grayling occurred in the Mackenzie and larger 
tributaries only during June and early July. 
The scarcity of grayling at index stations 
(Fig. 38) during the summer may be explained 
in part by the behavior of Swan Lake-Swan 
Creek grayling. The 1972 spawning population 
moved upstream into the lake during the first 
two weeks of June and, based strictly on tag 
returns, appeared to remain in the lake-creek 
drainage during the summer. 


Summer grayling movements further 
south differed in that spent fish moved back 
into the Mackenzie in late June. Grayling 
occurred in all index fishing cycles in the 
Norman Wells and Fort Simpson areas (Fig. 39 
and 40). Tag returns indicated that some 
fish tagged at Three Day Lake contributed to 
the summer population in the Great Bear River 
system. 


Data indicate summer resident adult 
and juvenile grayling move out of some small 
tributaries during the fall to overwintering 
areas. 


ALCELe (Chart 


During-the 1971 field season, a4 
Spawning run of Arctic char was observed in 
Fish Creek, a tributary of Rat» River, during 
August. = During 1972, Aretic char miguared 
from the Beaufort Sea and entered the lower 
part of the Big Fish River in mid-August, 
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reaching "Fish Hole" on Cache Creek during 
late September and October (Fig. 41; loc. 3). 
"Fish Hole" is reported to be the only suit- 
able spawning area in the Big Fish River 
System wherein the population resides during 
winter. An Arctic char run was detected at 
"Big Eddy" on the Husky Channel during late 
August and early September. 


Mature fish of the anadromous form 
Of ALCelC Charaiigretemtomscamat breakup; 
however, observations have yet to be made as 
to the actual date when this occurs. 


Eneconnu 


Most successful catches of inconnu 
Occurred sin July (Big. 37 and 3c) sin ste 
north, early August in Norman Wells (Fig. 39) 
and late August in Fort Simpson |(Fig.640)— 
Upstream migrations occur primarily in the 
main stem of the Mackenzie River, Arctic Red 
River, and the Peel River. 


While tag returns did not show a 
post-spawning movement, the presence of Spent 
fish in catches made during the first two 
weeks of October near the town of Arctic Red 
River corresponded with local reports of an 
annual downstream run out of Arctic Red River. 
Some fish caught in the Peel and Mackenzie 
River in October and November were spent and 
appeared emaciated. The downstream run in the 
Peel River, according to residents, is 
Significant and occurs after freeze-up in 
early October. 


Information on the actual times and 
secondary routes of inconnu movements in the 
upper Mackenzie River is still lacking. 
However, the first appearance of ripe fish in 
the Norman Wells area occurred by August 15. 
The absence of ripe fish in the Fort Simpson 
area suggests that the migration does not 
reach the upper Mackenzie River. 
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Humpback Whitefish 


By mid-September, an upstream run of 
humpback whitefish appeared along the main 
stem of the Mackenzie River and in major delta 
channels. A heavy concentration of ripe fish 
was prevalent near Arctic Red River in the 
first week of October. There appeared to be 
no Significant run of humpback whitefisheup 
the Peel River during fall. 


Domestic catches and tag returns 
indicated spent humpback whitefish moved down- 
stream from the Arctic Red River area, past 
the Aklavik area in late October and early 
November. Data were insufficient to indicate 
clearly the movement of humpback whitefish in 
either the Norman Wells or Fort Simpson areas. 


Broad Whitefish 


Broad whitefish moved upstream 
during late August as indicated in Figures 37 
and 38. Field observations and tag recapture 
data indicated the run peaked during September 
and October. Fish were abundant near Arctic 
Red River between October 16 and November 10 
with peak catches occurring November 3-5. 
Rapid decrease in total catches after this 
date coincided with a greater percentage of 
spent fish per catch. 


Tag returns from the delta during 
the first two weeks of November indicated that 
the downstream post-spawning migration began 
during this period. It appeared that the 
Middle Channel was utilized by the greatest 
portion of the broad whitefish run. (Signarre 
cant numbers of fish were also found in the 
Aklavik and West channels during the second 
week of November. 


Least Cisco 


Least cisco were common in the lower 
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Mackenzie River throughout the season. 

Catches increased during the last two weeks of 
August (Fig. 37) when an upstream migration 
occurred through the delta. Catches began to 
increase in late August at Arctic Red River 
(Big. 38), and peaked around-October 15. “the 
sporadic nature of catches suggested that 

this species may travel in large schools. 
Suspected migration routes include the 
Mackenzie and Peel rivers. However only small 
numbers of least cisco appeared in the Peel 
River domestic catch, probably due to the use 
Of=gull nets no smaljer than 8.9 em (325 
inches). No information was obtained this 
year on the downstream movements of least 
ClLscon 


Arctic Cisco 


Crews at Aklavik and Arctic Red 
River observed an upstream movement of Arctic 
cisco during the summer, which peaked during 
the first two weeks of August at Arctic Red 
River (Fig. 38). ‘Signiticant numbers ot oi pe 
Arctic cisco appeared in Norman Wells on 
August 2 on their way to suspected spawning 
grounds in the Great Bear River and its 
tributaries. In the Peel River, an upstream 
run peaked during August at the mouth and 
during September at a location 72 km (45 
miles) upstream. 


Post-spawning runs down the Arctic 
Red River, Peel River and Peel Channel 
occurred between October 6 and 26. Fish at 
this time were spent and noticeably emaciated. 


Northern Pike 


Northern pike moved out of delta 
lakes and creeks between mid-August and 
freeze-up in September and subsequently 
appeared to concentrate at creek mouths during 
October and November. 
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Recaptures at Fort Simpson showed 
that northern pike dispersed randomly after 
Spawning. Many fish became residents in 
shallow, weedy stream mouths such as the 
Spence and Rabbitskin rivers. 


Burbot 


Tagged burbot showed little movement 
from release points in ithe delta. Signi fieanu 
numbers “were*caught im: trap nets in: the star 
between mid-August and late September, as they 
moved out of delta lakes and creeks. Feeding 
burbot were congregated at creek mouths during 
October and November. 


Local fishermen have observed that 
by late October burbot move gradually upstream 
through the delta, presumably to upstream 
spawning areas. However, this movement has 
yet to -be “confirmed: 
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9.4 Spawning Areas and Times 
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Arctic Grayling 


In the current study, spawning 
generally occurred in clear tributaries of 
the Mackenzie River following ice breakup at 
water temperatures of 7-15 Cc (45-59 F). 
Grayling spawned during breakup at water 
temperatures of 8-10 C (46-50 F) ina 
tributary of the Mackenzie River studied by 
Bishop (1971). Although grayling generally 
Spawn over rocks or gravel (Rawson, 1950) 
spawning will occur over a variety of 
substrates (Reed, 1964). 


Lake Trout 


NO spawning areas were located in 
the current study. Spawning usually occurs 
over rocky shoals in lakes but river-spawning 
populations also exist (Loftus, 1958). 


Aretic Char 


At "Fish Hole", Cache Creek, char 
appeared to spawn over fine gravel in pools 
below rapids, during October, at water 
temperatures of 0-3 Cc (32-37 F): In Fish 
Creek, spawning “occurred ina Similar babavar 
during August at a water temperature of 8 C 
(46 F). McPhail and Lindsey (1970) also 
reported that char spawn over gravel in pools 
below rapids during autumn. 


Inconnu 


No spawning areas were located. 
Tributaries of the Peel and Arctic Red rivers 
are suspected spawning areas. Inconnu 
spawned over gravel in clear tributaries of 
the Yukon River during late September and 
early October at water temperatures of 3-5 C 
(67-41S EF) e(ALCe. 1969).. 
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Humpback Whitefish 


Catches of both ripe and spent fish 
peaked during early October in back eddies of 
the Mackenzie River near Arctic Red River, 
indicating possible spawning areas. In Great 
Slave Lake, spawning occurred from mid- 
September to mid-October over rocky shoals or 
in the shallows of tributaries (McPhail and 
Lindsey, 1970). 


Broad Whitefish 


Many ripe adults were recaptured at 
the mouth of the Arctic Red River, within a 
few days: of ‘tagging, “indicating holding, and 
possible spawning. Catches of ripe and spent 
fish peaked after freeze-up during late 
October. This is considerably later than ete 
spawning period of August reported by Wynne- 
Edwards (1952) for broad whitefish in the 
Mackenzie River. However, it corresponds with 
the spawning period reported by Berg (1948-49) 
for broad whitefish in Siberia. 


Least Cisco 


No spawning areas were located. 
Runs of ripe fish were noted in the Peel and 
Husky channels, Peel R. and Mackenzie R. 
during late September and early October at 
water temperatures of 1-1.5 C (34-35 F). In 
Alaska, spawning was observed in swift, clear 
water over gravel with some sand at 0-2 C 
(32-36 F)) (Ale, pers:.comm., 971). - bn 
Siberia, least cisco spawned under the ice, 
over sand and gravel in the lower reaches of 
rivers (Berg, 1948-49). 


Arctic. Cisco 


No spawning areas were located. 
Large numbers of mature cisco ascended the 
Peel and Arctic Red rivers during summer as 
previously reported by Wynne-Edwards (1952). 
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In Siberia, spawning occurred over gravel in 
elear -Cributaries (of majornivers during iate 
summer and early autumn (Berg, 1948-49). A 
downstream migration of spent cisco was noted 
inthe Peel Channel at Aklavik during» carly 
October, similar to that described by Wynne- 
Edwards (1952) for the Mackenzie River. 


Northern Pike 


Tributary mouths and lake shallows 
with flooded vegetation were the most impor- 
tant spawning areas in the current study. 
Spawning occurred after ice breakup, from 
late May to early July at water temperatures 
of J—16 C (45-Gl. EF). “In contrast, Wisconsin 
pike spawned during breakup at a water 
temperature of 4 C (39 F). Spawning occurred 
in shallow water over flooded emergent 
vegetation (Threinen et al., 1966). 


Yellow Walleye 


Spawning in the Island River and 
Jean-Marie Creek occurred after ice breakup 
during late May at water temperatures of 7-8 
Cc (45-46 F). In Lac la Ronge, Saskatchewan, 
walleye spawned after breakup at water 
temperatures of 7.7-10 (46-50 F) (Rawson, 
1957). Similarly, Wisconsin walleye spawned 
after breakup at water temperatures of 8.9-— 
10°C (48-50 ££) (Niemuth etal, 1959)2 


skull evel s 


Known spawning areas were located 
in clear tributary streams. Spawning period 
for the Mackenzie River system is unknown. 
Minnesota burbot spawned during early 
February at a water temperature of 1.5 C 
(35 F) (Cahn, 1936). In Heming bake, 
Manitoba, male burbot were ripe during late 
February at a bottom temperature of 3.9 C 
(39 F), while females matured later (Lawler, 
1963). Spawning usually occurs over sand or 
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gravel in streams or lake shallows in 0.3- 
Dose te (teO-te3e Fi) Of water seMePhnadelees nd 
Pinas Syn O70) 


Longnose Sucker 


Spawning generally occurred in clear 
tributaries of the Mackenzie River after ice 
breakup, from late May to mid-June, at water 
temperatures of 8-16°C (46-61 F)..- Similaridy, 
Great Slave Lake suckers spawned from ice 
breakup in May to June 15 at water tempera- 
tures tess Chan. 155C (59 8 (Herrus stl ooc e 
Spawning occurs in tributary streams or lake 
shallows (McPhail and Lindsey, 1970); In the 
Kolyma River, Siberia, longnose suckers 
Spawned after ice breakup in June over gravel 
in swift river sections (Nikolsky, 1961). 
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CONCLUSIONS 
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Migration Routes and Times 


Between mid-August and early October, 
major upstream spawning migrations of inconnu, 
humpback whitefish, broad whitefish and least cisco 
occur through the delta channels. These species 
proceed to spawning areas in the Peel River, Arctic 
Red River and other upstream tributaries of the 
Mackenzie River. Arctic cisco movements start as 
early as tate July and, similar to inconnu, some 
fish may migrate as far as Norman Wells, approxi- 
mately 700 km (435 miles) up the Mackenzie River. 
Post-spawning migrations towards the delta occur in 
October and November. 


Arctic char enter the delta by August. 
The spawning population of Big Fish River reaches 
the river mouth by mid-August and moves upstream to 
Spawning grounds during September and October. 


Northern pike, longnose suckers, yellow 
walleye and Arctic grayling, migrate up suitable 
streams to spawn immediately after ice breakup 
(late May to early June). While some Arctic gray- 
ling populations remain in a, lake-stream system 
during the summer, many post-spawning adults migrate 
to the main stem of the Mackenzie in late June. 
Summer resident adult and juvenile grayling move out 
Ofwcome small tributarres durang the talks loOmover. 
Wintering areas. 
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Spawning and Nursery Areas and Times 


Arctic grayling, yellow walleye, northern 
pike and longnose sucker spawn shortly after spring 
breakup on tributary streams (mid-May to mid-June). 
Inconnu, humpback whitefish, broad whitefish, Arctic 
cisco, least cisco, and Arctic char have spawning 
periods ranging from early September to early 
November. 


Clear tributaries are the most important 
Spawning and nursery areas for yellow walleye, 
Arctic ‘gqrayling, Arctic char, and burbot. “Spawning 
and nursery areas of whitefish, cisco, longnose 
sucker and northern pike range from clear to turbid. 
Tributary mouths and large back eddies of the 
Mackenzie River also appear to be significant 
nursery areas. 


LOSS 


29 


Fish Species Resilience 


Diemabiikity of aie sh population to wrt 
stand environmental disruption varies with the 
species, size and Stability of the population, and 
the availability of suitable habitat. Brief 
sensitivity descriptions for Mackenzie valley fish 
species are given below. 


Most northern fish species utilize four 
general habitat types, namely, spawning, rearing, 
summer feeding and overwintering habitats. Present 
data indicate that the main stems of large rivers 
such as the Mackenzie, Peel or iiard, serve mainly 
as migration routes. Spawning, rearing and summer 
feeding habitats are usually found in small 
tributaries or the back eddies of large streams. 


Non-migratory species appear to overwinter 
im deep tributary pools, large river systems, or 
suitable connecting lakes. 


Tag returns from grayling in the Norman 
Wells area indicated that two or more river systems 
may be used by different life history phases of the 
Same population; such as, for spawning, summer 
feeding or overwintering. It is therefore apparent 
that safeguards required for the protection of a 
given population may have to consider several river 
systems. Provided that the disturbance is limited 
and of short duration, the aquatic environment will 
fikely return to a relatively stable state. 
Although some fish loss will occur, the area will 
eventually be repopulated by the remaining segment 
Of ther population, Or by fish) fromythe surroundiag 
area. 


ORs Arctic Grayling 


With the possible exception of 
Arctic char, Arctic grayling probably have 
the least resilience to environmental 
disruption. Growth rates of this species 
are slow and catches of adults in the 
Mackenzie system were spread over 
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relatively few age classes. Thus a 
significant reduction in numbers of any 
age class would require a long recovery 
period even if no further environmental 
disruptions or stress occurred. The 
dependence of grayling on terrestrial and 
aquatic insects for food also makes it 
particularly vulnerable to insecticide 
sprays and chemical spills which could 
reduce or contaminate these sources of 
LOO. 


LOR or AEeCerc chan 


At least one life history stage 
of Arctic char is present in a stream 
system at all times of the year. It is 
therefore particularly vulnerable to silt 
or chemical pollution throughout the year. 
Char were found in only a few areas of the 
Mackenzie valley, and, where significant 
numbers were present, a substantial 
domestic fishery existed. Further reduc- 
tion in numbers, resulting from construc- 
CiLOn- activities or Lromisport wilrcnang, 
could be detrimental to the char popula- 
P1ons. 


ORs Biss Tnconnu 


Because inconnu are unique to 
northwestern North America and are 
Significant to the domestic fishery, their 
preservation is important. A wide age 
class distribution makes this species, 
theoretically, better able to withstand an 
isolated short term environmental disrup- 
tion. However, since inconnu require clear 
water and silt-free gravel for spawning, 
and do not feed during spawning migrations, 
they are vulnerable to physical environ- 
mental disruptions and stress. 


10.3.4 Humpback Whitefish 


This species is probably quite 
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resilient because of a wide age class 
distribution, a tolerance of a wide range 
of turbidity and high numbers in the 
system. Limited physical disruptions of a 
controlled type are likely to be tolerated 
by this fish. Since it depends on benthic 
organisms for food, particularly in the 
delta region, it would be adversely 
affected by any chemical contamination of 
its environment. 


Broad Whitefish 


Resilience Of ‘this species dis 
probably similar to that of the humpback 
whitefish. Limited feeding occurs during 
spawning migrations which suggests that 
added "stressrat this polntwin themlire 
cycle could be harmful. 


Arctic end Least Cresco 


These species have a good 
potential for commercial fishery develop- 
ment but are quite vulnerable to environ-— 
mental disruptions. (Since the bulkwof the 
Spawning migrations are made up of only 
three to four age classes, a major reduc- 
tion of these age groups would mean a long 
recovery time for the population. The 
tendency of Arctic and least cisco to 
congregate in small back eddies, and the 
relatively uniform size of the spawning 
population, make them particularly 
susceptible to overfishing with nets. 
Since neither species apparently feeds 
during spawning migrations they are 
particularly vulnerable to added stress at 
Chiat ime < 


Northern Pike, Yellow Walleye, Longnose 
and White Sucker, Lake and Flathead Chub, 
Trout-perch and Burbot 


Most of these species have high 
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resilience because of wide habitat 
tolerance, high numbers and extensive 
distribution...” -Trout-perch,, suckerssand 
chub are forage fish and their importance 
ino thestood chain. of inconnu, lake. tEoue, 
pike and walleye should not be overlooked. 
Modest reduction in numbers of these 
species would probably be compensated by 
repopulation from other areas, provided 
environmental conditions returned to normal. 


Lake" Trout, Dolly Varden, :Chum Sadmon, 
Round and Mountain Whitefish, Lake Cisco, 
Longnose and Redbelly Dace, Spottail and 
Emerald Shiner, Brook and Ninespine 
Stickleback, Slimy and Spoonhead Sculpin, 
Boreal and Pond Smelt, Goldeye and Arctic 
Lamprey. 


These species were not caught in 
sufficient numbers to warrant speculation 
on their resilience. However, because they 
do appear to exist in small numbers in the 
areas sampled, the local environment is 
probably not - suitable TO Psupport elarcges 
numbers. If recommendations for protection 
of the abundant species of the Mackenzie 
valley are followed, these species will be 
adequately protected. 
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eles IMPLICATIONS AND RECOMMENDATIONS 


LL a Recommendations Related Specifically to Pipeline 


Construction and Operation 


ieee 


Stream Systems where Fish Resources are 
Biologically Sensitive to Pipeline 
CONS CLUCE LCI 


Sufficient data are now available 
to enable compilation of a tentative list 
of stream systems in which, in the opinion 
of the Fisheries Service, the fish 
Pesources are Sensitive to construction 
activities in any form. Sensitivity has 
been based primarily on the biological 
fragility of the resource as well as the 
Significance of fish populations to exist- 
ing domestic fisheries. 


It is recommended that the 
following systems be avoided in any pipe- 
line routing. Should avoidance be deemed 
impossible, firm restrictions on 
construction scheduling, stream crossing 
techniques and silt retention methods must 
be imposed if the impact on the resource 
is to be minimized. 


Mackenzie River (Delta) 


Preliminary data indicate the 
delta to be extremely productive. It is an 
important feeding and nursery area for 
several species, particularly coregonids. 
Migratory fish populations, including 
Arctic char, broad whitefish, humpback 
whitefish, Arctic cisco, least cisco and 
inconnu, must negotiate the delta on 
upstream and downstream migrations. 


A substantial domestic fishery 
as well as an experimental commercial 
fishery presently exist in the delta. 
These and domestic fisheries upstream could 
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be adversely affected by major disruptions 
bo “fushe populations: OF aMigrauons. 


Big Fish River 


This system contains an Arctic 
char population estimated in 1972 at 
between 12,000 and 17,000 fish. A 
substantial fall fishery, conducted 
primarily by Aklavik residents, exerts 
considerable pressure on this resource. 
At least one phase of the known life 
history of Arctic char is: present.ined 
system at all times and would be vulner- 
able Lo. disruption. —lLnwoums oplnton, aa 
Significant reduction in this, population 
resulting from construction activities 
would have serious social and economic 
effects and could not be tolerated: 


Rat River 


The Rat River system contains 
Spawning grounds of one of the two known 
Arctic char populations in the Mackenzie 
River system. In addition to being 
biologically sensitive, this population is 
fished domestically by the residents of 
Aklavik, Arctic Red ‘River and: Fort 
McPherson. 


Jean-Marie Creek 


Jean-Marie Creek contains the 
Spawning grounds of large populations of 
yellow walleye and Arctic grayling. These 
species are heavily fished by the natives 
of Jean-Marie village and could not 
tolerate further disturbance. 


Trout River 
Trout River supports signiticane 


Spawning runs of Arctic grayling, yellow 
walleye and whitefish, and is heavily used 
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aS eow NURS CIV ated... Ltr 1s .Onew or ther few 
systems in the area with sport fishing and 
Gecreat ton spotent ital. 


Additional river systems whose 
fish resources, pending further investiga- 
tion, may be considered sensitive to 
pipeline construction include: 


island River Horn River 
Hare Indian River Stewart Creek 
River between two Tree River 
Mountains Swan Creek 
Kakisa River Donnelly River 
Loon River Vermilion Creek 
Spence River Peel River 
Great Bear River Arctic Red River (mouth) 


Seasonal Times at which Fish Resources are 
Biologically Sensitive to Northern Pipeline 
Const ructrion 


Fish migrations, fish spawning 
and egg incubation periods are biologically 
sensitive times for in-stream construction 
activities. Primary reasons for concern in 
this respect are the possibilities that 
Spawning migrations will be blocked by 
construction or that severe egg and 
juvenile mortality will result from 
increased siltation below the construction 
Site. It is imperative that in-stream 
activities be kept to a minimum at such 
times. 


Spawning of most northern fish 
species occurs during one of two time 
periods. Spring Spawners).1neludingeArc ere 
grayling, yellow walleye, northern pike, 
white and longnose suckers, will begin 
entering streams at approximately breakup 
(May 15), and will have completed their 
outward migrations and egg incubation by 
June 30. Fall spawning species including 


‘Arctic and least cisco, inconnu, broad and 
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humpback whitefish, will normally spawn 
between September 15 and November 15, 
although migrations may begin in mid-summer. 
Although the above dates are generally 
accurate, each stream must be considered 
aSmanwandividuak"entity. “iherperted.o. 
sensitivity for a given stream fish 
population will vary with the species and 
with the geographic location of that stream. 
Although some tributaries may support 
significant runs of spring spawning fish, 
the availability of spawning habitat or low 
discharge may limit their use by fall 
spawners. 


The general breakup pattern of 
the Mackenzie River system is such that 
spring spawning activities can be expected 
to begin and end approximately two weeks 
earlier in southern reaches of the system 
than in thesnortn.” iconversely, stheara 
spawning cycle in the north is generally 
about two weeks ahead of that to the south. 


Li sis3 Safeguards to Fish During Pipeline Routing 
and Construction. 


Prior to. actuals construcuion.os 
a pipeline, it will be necessary to analyse 
proposed stream crossings on an individual 
basis. Factors such as stream characteris- 
tics, amount of suitable habitat and fish 
species and age composition will govern 
how stringent safeguards must be to 
adequately protect the resource. Until 
such time as- specific routes are decided 
upon, general construction requirements, 
presently being considered by the Fisheries 
Service, can be discussed. 


PIPELINE ROUTING 


1. It is imperative, in our opinion, that 
streams, whose resources were listed 
previously as being sensitive to pipe- 
line construction, be avoided where 
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possible. Should crossings be deemed 
necessary, special construction 
techniques, such as suspended cross- 
Ings,) sivould bercons1 dered, to 
PLrOvect the aquatic resources. 


Assuming that at least a highway and 
one or more pipelines will be built 
through the Mackenzie valley, it is 
recommended that they be routed ina 


 COrrnidom; vand, that routes be “| ocated 
as Close CoO cach Other as satety 
Permits. So btation resulting trom any 


stream crossing will undoubtedly have 
some deleterious effect on the fish 
resource. Unnecessary spacing of 
crossings will increase the percentage 
of the resource and the habitat that 
is affected. 


No part of a pipeline right-of-way or 
related facilities, (work camps, 
staging areas, access roads, etc.) 
should encroach within 91.4 m (300 £t) 
OL any stream or active flood plain, 
or any lake greater than 2.5 acres in 
area or exceeding 3.0 m (10 ft) in 
depth, excepe for the punpose ofa 
stream crossing (Fig. 44). 


No stream crossing should be located 
WLEnDine ov Mm ( LOOORtE POLmeEne 
confluence of that stream and the 
Mackenzie River, or within 457.0) m 
Gli500) tu) of the inlet orto lerro tea 
lake. Areas such as river mouths are 
extremely important as feeding and 
rearing areas, and are sensitive to 
any disturbance or siltation. 


PIPELINE CONSTRUCTION 


Ve 


Should any stream be crossed by the 
Mackenzie Highway as well as one or 
more pipelines, it would be preferable, 


108 


Fig. 44. Construction camp on the 
Blackwater River, N.W.T. 


Cleared approach for aeroad Crossing. oF 
a Mackenzie River tributary. 
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from the Fisheries point of view, if 
no two crossings were made during the 
Same year. This would permit at least 
partial recovery of the environment 
and fish populations before further 
dVSrupelon. 


There should be no removal or undue 
disturbance of gravel from stream beds, 
their active £lood pliains or from 
lakes. From a Fisheries viewpoint, the 
removal of gravel from bars in mid- 
stream Mackenzie River could be 
tolerated. However, these areas are 
frequently used by wildlife, and such 
activities should have the approval of 
federal eandeeerid tonal waldiire 
agencies. 


Pipeline right-of-way should not be 
eleared within .o1. 4am (300, £G) soteany, 
river or lake until such time as actual 
GOUSELUCL TOnEOT SEneecrossind sto 
begin. Where bank slope exceeds one in 
three, this uncut zone should extend to 
the top of that slope. - Unnecessary 
surface disturbance can lead to erosion 
and silt levels which cannot be 
tolerated by many fish species (Fig. 
45). 


Im thescase of “a (hot) oily pipeline? 
the applicant must show that proposed 
stream crossing construction techniques 
will enable stabilization of banks 
occurring naturally as frozen silts. 


A gas pipeline operating at 
temperatures below freezing must not be 
constructed so that it interrupts flow 
through stream bed gravels. 


Where streams are to be forded, equip- 
ment should be restricted to one 
fording site, and this site should nov 
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exceed 50 ft in width. 


Construction of stream crossings should 
be timed to avoid the spawning and egg 
incubation periods of major fish 
species inhabiting the stream system. 
At no time should stream blockages be 
permitted during biologically critical 
periods. 


Temporary stream. crossings shouldsonly 
be permitted if they are constructed of 
non-sile material (Fig. 46) jUse: of 
limbed trees in such structures is 
acceptable to the Fisheries Service. 
Such crossings must be completely 
removed prior to breakup, or prefer- 
ably, immediately upon completion of 
construction activities. Stream 
crossings which must remain in place 
during a fish migratory period must 
provide easy passage for any fish 
species inhabitind or Uebilizing tena 
river system. 


Actual pipeline crossings should be 
made at those times considered least 
sensitive to the fish resource of the 
system. Stream disturbance should be 
kept to the minimum necessary for 
installation of required pipeline 
facilities... “Backfill shouldeconsice 
only of material removed by trenching 
(Fig. 47). River beds should be 
reshaped and bank cuts should be 
stabilized upon installation of the 
faci wey, 


Where, in the opinion of the Fisheries 
Service, the fish resource appears 
threatened by loss of significant 
rearing or spawning habitat, or actual 
mortality resulting from increased 
Siltation, silt retention techniques 
such as coffer dams or stream diver- 
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Fig. 46. A temporary road crossing of a Mackenzie 
River tributary . 
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sion, will be required. "Comlractors 
may also be requested to delay cross- 
ing Operations.snould Craticaimirre 
history stages be considered vulner- 
able. 


ASSOCIATED CONSTRUCTION PROBLEMS 


Pollution of any water body with 
pesticides, domestic or chemical waste 
materials, cannot be permitted. Work 
camps, storage facilities, fuel dumps, and 
associated facilities, should be located 
away from any water body and adequately 
protected to avoid water pollution. All 
equipment, construction material and fuel 
containers should be back-hauled or 
removed to approved disposal sites, away 
from watercourses. 


Sport fishing by pipeline 
personnel, if restricted to a limited area, 
could exert serious pressure on fish 
stocks. This is especially true during 
spawning periods, or where populations are 
small or are fished domestically. Pending 
further investigation, it may be necessary 
£o limit .or restrict spore frshing ongcone 
river systems. 


Safeguards to Fish During Northern Pipe- 
line Operation 


The greatest post-installation 
threat-<of a pipeline to vticsh resources on 
the Mackenzie area appears to be increased 
siltation resulting from: stream crossing 
scouring or erosion. Extreme caution must 
be taken to ensure that stream bank cuts 
are suitably stabilized upon installation 
Of the faci litvo, Por vone  Vear ia cer 
installation, weekly inspections should be 
made of each stream crossing for one month 
after spring breakup, with monthly 
inspections thereafter until freeze-up. 
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Quarterly inspections should be made for 
at least the next two years. Provided 
adequate stabilization measures are taken 
when needed, yearly examination of cross- 
ings should be sufficient for the 
remaining life of the line, and should be 
timed to coincide with periods of peak 
GUnO De. 


From a Fisheries point of view, 
Piece ic eet les potentials danger conte 
aquatic environment from a gas pipeline 
break. Although some mortality may result 
from gas saturation, the effects are 
expected to be restricted to the immediate 
Vicinity OL ehecrossing es) Major ave 
concentrations will probably avoid the 
area. 


The fish resources could be 
severely threatened by any water pollution 
resulting from leakage sot an ©1l spipel ines 
Rearing and spawning areas, benthic organ- 
isms and fish would be vulnerable to 
GULrent (cCarried.o1l. ~Automatic shut -ore 
valves are recommended for major river 
crossings as well as other areas where the 
fish resource is deemed particularly 
sensitive. A contingency plan should be 
required with any pipeline application, 
and, in the case’ of an o1] pipeline, 
should include measures to contain an oil 
spill on watercourses ranging in size from 
small tributaries to the Mackenzie River. 
In the case of tributaries, emphasis should 
be placed on preventing oil from reaching 
the Mackenzie River. Oil containment and 
cleanup equipment should be stockpiled at 
strategic sites along the route. Super- 
visory personnel must be well trained on 
cleanup equipment and the procedures to be 
followed. 


Cleanup equipment must be adapt- 
able to cold weather conditions and easily 
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transportable by air. Use of chemicals 
which ‘sink or disperse 01 spl blrsoemust aot 
be permitted. 


Permanent .camproperatrons sand 
frshing* activities Of camp: pensonnel wilt 
be governed by appropriate federal and 
territorial government regulations. 


Safeguards to Protect the Domestic Fishery 
Before, During and After Pipeline 
Construction 


Greatest, concentratronssor 
domestic fishing effort on the Mackenzie 
system are found in the Peel River- 
Mackenzie delta regions (Fig. 48). 
However, there are usually some locations 
within a 160-240 km (100-150 mile) radius 
of each settlement that are fished veariy. 
Although the majority of fish taken are 
used for dog feed, muchsor m@trtseusearor 
human consumption. 


Water conditions of the 
Mackenzie and many of its tributaries are 
such that. successful fishing can be found 
in a limited number of areas near any 
community. Recent construction activities 
have forced some families to move their 
ishing camps. “Nets have been: lost or 
destroyed by increasing river traffic. 


It .is- important; that. tronpeoorn 
the northern resident's and petroleum 
industry's point of view, conditions for 
the fishery are not further jeopardized. 
Local participation should be stressed in 
locating pipeline routes, work camps, 
staging areas, barge landing zones or 
related facilities, when these approach 
domestic fishing areas. 


should £ishing*be.condueted for 
the purpose of feeding construction on 


Fig. 48. A domestic fishing camp along the Peel 


River, 


dee 


operations personnel, fishing sites should 
not encroach on any area being actively 
fished by local residents. No fish may be 
taken without an appropriate license, 
issued by the Fisheries Service. 
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F NEEDS FOR FURTHER STUDY 


aoa: Knowledge Gaps 


Results obtained from 1971 and 1972 
studies of Mackenzie valley fish resources have 
provided sufficient estimates for most of the 
biological parameters being studied. This includes 
age class composition, length-weight relationships, 
food habits, age-growth characteristics, and sex 
ratios of the more abundant species. Baseline data 
on fish contamination levels was obtained in 1971: 


Species composition data for the main stem 
Mackenzie River and the lower reaches of major 
tributaries are considered to be complete. Habitat 
variations in the upper reaches of large tributaries 
may harbor some species which have gone undetected 
to date. However, most of these areas are remote 
from any proposed pipeline routes, and it is 
unlikely they will be further investigated in any 
detail. 


Aspects of the resource in which knowledge 
gaps still exist include migration routes and times, 
locations of spawning grounds, spawning character- 
istics, and life history details for uncommon 
species and the juvenile stages of abundant ones. 
Since susceptibility to environmental change varies 
with the life history stage of a given species, ab 
is imperative that these gaps be filled prior to 
construction activitres. 
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Proposed Additional Studies 


With the possible exception of the Aklavik 
base camp which was only operational during 1972, 
there are no specific plans to continue the major 
Sampler collecking program~in 1973. 


The tagging program begun in 1972 will be 
intensified during 1973. The, tags used are 
frequently retained for several years and will 
provide considerable information concerning fish 
migration routes and times, while adding credibility 
to population estimates. 


it is anticipated that fish weirs will be 
built in 1973 on at least one representative tribu- 
tary in each study area. Weirs will be built at 
breakup and operate into late fall, permitting 
monitoring of fish runs entering and leaving these 
stream systems. Where possible, fish will be tagged 
as they enter the stream and efforts will be made to 
locate tagged fish on spawning grounds. Traps will 
be placed above and below suspected spawning areas 
to collect-emerging fry. WJuvenile fish will bes tin 
clipped in an effort to determine their movements 
within the system. 


Periodic helicopter flights will be made 
to provide logistic support to remote field camps. 
Limited surveys will be made of major tributaries 
within base regions, during fish spawning periods. 


13% 


PS 


ACKNOWLEDGEMENTS 


The authors wish to thank Mr. J.M. Millen, Head, 
Environmental Quality Section, Fisheries Service, Winnipeg, 
and Mr. R.J. Paterson, Chief, Resource Management Branch, 
Fisheries Service, Winnipeg, for their invaluable support 
and guidance, 1nacarrying: out this projects 


We also wish to express sincere appreciation for 
the assistance and efforts of technicians’ D2 Shepherd, 
Be suthertand, D- McGowan, Gl Low, Wu) Eady nt aaal, 
Re. Rugglés; Si Harbicht, Bi Bergmansand R= "Boychuk. “Wien 
out their enthusiasm and expertise this report would not 
have been possible. 


Field support was provided by Fisheries Service 
staff in Hay River and Yellowknife, N.W.T. Fish samples 
were identified by Dr. D.H. McAllister, National Museum of 
Natural Sciences. Computer data compilation and analysis 
were done by the Economics Branch, Fisheries Service, 
Winnipeg. 


Special thanks is extended to all Northwest 
Territories game officers and Mackenzie Forest Service 
personnel, hamlet: counei ls mand local residents along che 
Mackenzie who contributed their time, knowledge and, in 
many cases, equipment to the project. 


ies 


LITERATURE CITED 


RVeye Ne. 91969." Taxonomysand ecology of the inconnu in 
Aras Ol pape Uni yal askamNom Lom Go pe 


Berg .eh.5 040-40. (Freshwater Fishes of the U.S.S.R. 
and Adjacent Countries.) 4th ed. Zool. Lista rakacde 
Nate OSS Rial ae. ona Oe (In Russian; English 
transl. by Israel Program for Sci. iicariciere. 
Jerusalem, 1962, 1964, 1965.) 


Bishop, F.G. 1971. Observations on Spawning habits and 
fecundity of the Arctic grayling. PLOG Ge Leah ieu bee 
Sis) (Aly) oy akeeaalee he 


Cahn, A.R. 1936. Observations on the breeding of the 
lawyer, Lota maculosa. Copeia 1936: 163-165. 


Faber, Daniel J. 1970. Ecological observations on newly 
hatched lake whitefish in South Bay, Lake Huron; 
Dindseyvy. 1G wands Cus wEwoods s(Edee) Biology of 
Coregonid Fishes. Univ. Manitoba Press, Winnipeg: 
481-500. 


Harris, R.H.D. 1962. Growth and reproduction of the 
longnose sucker, Catostomus catostomus (Forster), in 
Greatewolave ilake. sd. Fish. (Res. Baw Canada 19; 

LPs —=1L26%. 


Pewee! daca le ew UeNESter ny MoR«skalk. and Cas. Jessop. 
1972. Fish resources of the Mackenzie River Valley, 
interim Report I, Vol. 1. Department of the Environ-— 
ment, Fisheries Service, Winnipeg, Man. 247 p. 


Laguiet teksty elo 2. reshwaterr Fishery Biology. 
We Ce BEOwns Co.,. Dubuque, ~lowa., 4219p. 


Baw len eG. H sel Oles = Ther biology) and. maxonomyror the 
burbot, Lota lota, in Heming Lake, Manitoba. J. Fish. 
Rest Ba. Canada, .20:, 417-433. 


LOLtuS, Ke. 1958. Studies on river spawning populations 
of lake trout in eastern Lake Superior. Trans. Amer. 
Ha Shee sOGe POs = 2D I0= 2d di. 


£20 


Maar, «Co, and: Rs. MacFarlane. 119077 Through the Mackenzie 
Basin. Toronto. William Briggs, 1908. 494 p. 


Mansueti, A.0. and: Hardy.” 19672 Developmentycr tishesror 
Chesapeake Bay region. — National Resource Enstitute, 
University of Maryland: 145-148. 


McPhail, J.D., and C.c. Lindsey. 1970. Freshwater fishes 
of northwestern Canada and Alaska. Bull. Fish. Res. 
Bos Canadas 3, out asc lape 


Niemuth, Wallace, W. Churchill, and T. Wirth. 1959. ‘The 
walleye, its life history, ecology and management. 
Wisconsin Conserv. Dept..Pub. No 1227-5 145. 


Nikolsky, G.V. 1961. (Special Ichthyology.) 2nd ed. (in 
Russian; English transl. by Israel Program for Sci. 
trans. , deruse lem, 21961.) 535. p- 


Rawson, D.S. 1950. The grayling (Thymallus signifer) in 
northern Saskatchewan. Canadian Fish Culturist 6: 
3-10. 


i975 “The Lifevhistory and ecology of ithe yellow 
walleye, Stizostedion vitreum in Lac la Ronge, 
Saskatchewan.» Trane. Am. Fish? Soe. 486-5 45-67. 


Reed, R.J. 1964. Life history and migration patterns of 
Arctic grayling, Thymallus arcticus (Pallas) in the 
Tanana River drainage of Alaska. Alaska Dept. of 
Fish and Game, Research Report No. 2, 30 p. 


Threinen, C.W., Clarence Wistrom, Bert Apelgren, and 
Howard Snow. 1966. The northern, pike, ts Jite 
history, ecology and management. Wisconsin Conserv. 
DS PU mario NOG a5 0 ee lO nD. 


Wynne-Hdwards,- Vic. . 1952. Freshwater vertebrates of the 
Arctic and ‘Subarctic. Bull. Fishy (Res. Ba. Canada 
94: 5-24. 


De 


Agee 


APPENDIX 


Alphabetical list of common names and associated generic 
names for Mackenzie valley fish species. 


ATCELe char — Salvelunue alpinus (Linnaeus) 
ATCUPC™C1S6cO, — Coregonus autumnalis (Pallas) 
APGELClgray ling = Thyme Llustarceicus= (Pallas) 

Arctic Vamprey = Lampetra japonica (Martens) 

Boreal smelt - Osmerus eperlanus (Linnaeus) 

Broad whitefish - Coregonus nasus (Pallas) 

Brook stickleback - Culaea inconstans (Kirtland) 
BULbOC— botaslota’ (Linnaeus) 

Chum salmon - Oncorhynchus keta (Walbaum) 

Dolly Varden - Salvelinus malma (Walbaum) 
MNeLaLOsshaner .— Notropis atherinoides (Rafinesque) 
Finescale dace - Pfrille neogaea (Cope) 

Flathead chub - Platygobio gracilis (Richardson) 
Goldeye - Hiodon alosoides (Rafinesque) 

Humpback whitefish - Coregonus clupeaformis (Mitchil7) 
Inconnu - Stenodus leucichthys nelma (Pallas) 

Lake chub - Couesius plumbeus (Agassiz) 

Lake cisco —- Coregonus artedii (LeSueur) 

Lake trout - Salvelinus namaycush (Walbaum) 

heast cisco —- Coregonus sardinélia (Valenciennes) 
Longnose dace - Rhinichthys cataractae (Valenciennes) 
Longnose sucker - Catostomus catostomus (Forster) 
Mountain whitefish Prosopium williamsoni (Girard) 
Ninespine stickleback - Pungitius pungitius (Linnaeus) 
Northern pike - Esox lucius (Linnaeus) 

Northern redbelly dace - Chrosomus eos (Cope) 

Pond smelt —- Hypomesus olidus (Pallas) 

Round whitefish - Prosopium cylindraceum (Pallas) 
Slimy sculpin - Cottus cognatus (Richardson) 
Spoonhead sculpin - Cottus ricei (Nelson) 

Spotail shiner - Notropis hudsonius (Clinton) 
Trout-perch - Percopsis omiscomaycus (Walbaum) 

White sucker - Catostomus commersoni (Lacepede) 
Yellow walleye - Stizostedion vitreum vitreum (Mitchill) 
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